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was no association between the combinations of knee extensor
strength and joint position sense and incident symptomatic knee
OA at 30-month follow-up. Secondary analyses, also did not
demonstrate a statistically signiﬁcant relationship between the
interaction of knee extensor strength and either the average joint
position sense or the variance in joint position sense and the
development of incident symptomatic knee OA (all p>.25).
Relationship Between Tertiles of Strength-Proprioception and Incident Symp-
tomatic Knee OA
KES + JPS Tertile # Cases (%) OR (95% CI)†
Low-Low 25 (14.5) 2.01 (0.91, 4.43)
Low-Medium 21 (12.7) 1.84 (0.82, 4.13)
Low-High 26 (14.1) 2.06 (0.93, 4.56)
Medium-Low 11 (6.5) 0.90 (0.36, 2.23)
Medium-Medium 11 (6.2) 0.95 (0.39, 2.31)
Medium-High 19 (10.9) 1.49 (0.65, 3.38)
High-Low 12 (6.7) 0.95 (0.39, 2.31)
High-Medium 13 (7.3) 0.95 (0.39, 2.31)
High-High 10 (6.1) 1.00 (referent)
†Adjusted for age, BMI, knee injury, knee surgery, and PASE
Conclusions: Results of this study do not provide conclusive
evidence for sensorimotor dysfunction, either categorical combi-
nations or continuous interaction of impaired knee strength and
joint position sense, altering risk for development of incident symp-
tomatic knee OA.
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Leiden Univ. Med. Ctr., Leiden, Netherlands
Purpose: Osteoarthritis (OA) is a heterogeneous disease. OA
subtypes, pain, functional impairment and quality of life (QoL)
and its determinants in OA patients consulting a rheumatology
outpatient clinic were investigated, to gain more insight in the
clinical impact of OA in secondary care.
Methods: Patients diagnosed by the rheumatologist as primary
hand, knee or hip OA, and referred to the clinical nurse specialist,
were consecutively included in this cross-sectional study from Au-
gust 2005 until April 2009. Collection of demographic characteris-
tics and OA complaints was done by standardized questionnaires.
Middle-aged controls from the Leiden region were collected by
Random Digit Dialing (n=345) and were used for comparison of
demographic characteristics.
QoL was assessed by Short Form 36 (SF-36, range 0 to 100,
low score represent worse health status). Norm based summary
scores of the SF-36 (physical component summary score (PCS)
and mental component summary score (MCS)) were calculated
from a Dutch reference population. A score of 50 should be
interpreted as the average score of the normal population.
Pain and function in hand OA patients were assessed by the Aus-
tralian Canadian Osteoarthritis Hand Index (AUSCAN pain score,
range 0 to 20, AUSCAN function score, range 0 to 36). All clinical
diagnoses were veriﬁed by the medical chart. Logistic regression
analyses were used for comparison of demographic characteris-
tics between OA patients and controls. Linear regression analyses
were performed for continuous outcomes (PCS, MCS, AUSCAN
scores) in OA patients. Results were presented as odds ratios
(OR) and beta-estimates with a 95% conﬁdence interval.
Results: Four-hundred sixty patients were included, of which 89%
was female with an average age of 61 years (SD 9.9), 60% was
overweight (BMI>25 kg/m2), 38% was low educated, 32% had
paid employment and 17% was a current smoker.
More patients in the OA population were overweight (OR 1.6, CI
95% 1.2-2.3), married (OR 1.8 CI 95% 1.3-2.6) and had paid
employment (OR 2.2, CI 95% 1.5-3.2) than the controls, after
adjustment for age and sex and independently of each other.
Monoarticular joint site involvement (mono OA) was seen in 244
patients, of which 94% was hand involvement. Two-hundred six-
teen patients had OA in one or more joint sites (poly OA), of which
97% had hand OA, 43% had knee OA and 11% had hip OA. OA
patients scored a mean of 43 (SD 8.6) in the PCS score and 51
(SD 10.1) in the MCS score of the SF-36. The PCS score was
positively associated with married status and negatively with over-
weight. The MCS score was positively associated with married
status and negatively with low education and smoking. Mono OA
patients reported a better PCS (beta 2.5, CI 95% 0.7-4.3) than the
poly OA group.
Patients with hand OA (n=439) reported a mean score of 9.5
(SD 4.3) on the AUSCAN pain subscale and 16.5 (SD 8.6) on
the AUSCAN function subscale. AUSCAN function subscale was
associated with PCS (beta -0.3, CI 95% -0.4,-0.2), after adjustment
for all potential confounders. No association was found between
the AUSCAN pain and PCS, nor between AUSCAN pain and
function subscales and MCS.
Conclusions: Nearly all OA patients visiting a rheumatology out-
patient clinic are diagnosed with hand OA, with or without involve-
ment of other joint sites. The majority is middle-aged, female and
overweight; they are two times more likely to have paid employ-
ment than the controls. Health related QoL is decreased for all
OA patients and is associated with OA in 2 or more joint sites.
Health related QoL is associated with impaired hand function, but
not with hand pain.
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Purpose: To determine the associations between serum levels of
leptin, interleukin 6 (IL-6) and hip radiographic osteoarthritis (OA)
in older adults.
Methods: A cross-sectional sample of 193 randomly selected
subjects (mean 63 years, range 51-78, 47% female) were studied.
Serum leptin and interleukin 6 (IL-6) were assessed by radioim-
munoassay. Right and left hip joint space narrowing (JSN) and
osteophytes were assessed using Altman’s atlas. The data was
analysed using ordinal logistic regression, clustered over subjects
to allow for the correlated hip measures within subjects.
Results: Serum leptin levels were signiﬁcantly associated with
superior (leptin levels in grade 0, 1, 2 and 3: 10.8, 16.7, 20.4
and 32.7 μgl/L, respectively, P<0.001) and axial (leptin levels in
grade 0, 1, 2 and 3: 11.1, 17.5, 23.4 and 21.0 μgl/L, respectively,
P<0.001) JSN. Serum IL-6 levels were also signiﬁcantly associ-
ated with superior (IL-6 levels in grade 0, 1, 2 and 3: 3.6, 4.8,
14.3 and 7.9 pg/ml, respectively, P<0.05) and axial (IL-6 levels
in grade 0, 1, 2 and 3: 3.6, 3.9, 9.9 and 30.24 pg/ml, respec-
tively, P<0.001) JSN. In multivariable analysis, both serum leptin
and IL-6 levels remained signiﬁcantly associated with superior
(β= +0.05/unit, P<0.05 and = +0.02/unit, P<0.001, respectively)
and axial (β = +0.07, P<0.01 and = +0.04, P<0.001, respec-
tively) JSN. Serum leptin and IL-6 levels were not associated with
osteophytes.
Conclusions: Serum levels of leptin and IL-6 are positively as-
sociated with hip JSN (an indirect measure of cartilage), but not
osteophytes in older people suggesting metabolic and inﬂamma-
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tory mechanisms may play roles in the aetiology of hip OA via an
effect on cartilage.
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Purpose: An inﬂammation of the medial perimeniscal synovium is
common in OA, as synovial inﬂammation in OA occurs locally in
areas of cartilage loss. The synovial inﬂammation in early stage
of knee OA is enhanced in comparison to that of late stage of
OA. These suggest that the expression proﬁles of inﬂammatory
proteins in synovium are different depending upon the condition
of the knee joint such as the amount of a remaining articular
cartilage and osteophyte formation. This study hypothesized that
the expression patterns of the inﬂammatory mediators in the
medial compartment of the patients with end-stage of knee OA
(KL 4) that lack articular cartilage and show an eburnation of the
medial contact surface is different from those with progressive
stage (KL 2 and 3) of knee OA in which the articular cartilage
remains, while the varus deformation and other clinical features
of the former is exaggerated in comparison to that of the later.
Therefore, the expression levels of inﬂammation mediators in the
synovium of patients with the both end-stage and progressive
stage of knee OA were examined to conﬁrm the hypothesis.
Methods: Twenty-three patients who had knee OA (KL2 or higher)
and underwent joint replacement (n=19) or arthroscopic surgery
(n=4) in the hospital were recruited for this study. Synovial tissue
samples of the 10 patients who underwent ACL reconstruction
were also obtained as a control. The following primary antibod-
ies were used in immunohistochemical analysis: CD31, NF-κB,
MMP-1, COX-2, IL-1β, TGF-β. A semi-quantitative analysis of the
stained sections was conducted using the method as described
previously. Clinical manifestation was evaluated by the Japanese
Knee Osteoarthritis Measure (JKOM). JKOM is higher in patients
with more pain and physical disabilities.
Results: Immunohistochemical analyses have revealed the MMP-
1, COX-2 and IL-1β expression in the synovium of end-stage OA
were signiﬁcantly reduced in comparison to those of progressive
OA. On the other hand, the expression of TGF-β in the synovium
of end-stage OA was signiﬁcantly increased in comparison to that
of progressive OA. The MMP-1, IL-1β and TGF-β expression in
the synovium were signiﬁcantly correlated with the radiographic
and clinical manifestations of knee OA.
Conclusions: The expression of MMP-1, COX2 and IL-1β in syn-
ovial tissues is thought to be activated by degenerated articular
cartilage. Therefore, the expression of these mediators of inﬂam-
mation was enhanced in synovial tissues in the progressive OA
in comparison to that in end-stage OA. The relationship between
the expression levels of the mediators for inﬂammation and the
radiographic and outcome measures for OA conﬁrmed the accu-
racy of the immunohistochemical analysis. TGF-β is thought to be
involved in osteophyte formation and ﬁbrosis of the joint capsule
in OA. The formation of an osteophyte is considered to be one of
the signs of severe OA. Therefore, the result of TGF-β expression
of the synovium in the patients with end-stage of knee OA in
comparison to that with the progressive OA may reﬂect the sever-
ity of OA in this group in comparison to that in the progressive
OA. These data indicated that the expression proﬁles of syniovial
tissue inﬂammation in end-stage OA were distinct from those in
progressive OA, reﬂecting the condition of the joint in patients with
OA, such as the volume of the remaining articular cartilage and
the degree of osteophyte formation.
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E.A. Morris
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Purpose: Evaluation of knock-out (KO) mice in osteoarthritis (OA)
models provides an excellent tool to validate OA targets in vivo.
Interleukin-1β (IL-1β) is recognized as a critical cytokine, and is
frequently utilized to induce a number of destructive enzymes and
signaling molecules, implicated in the pathophysiology of OA. This
study sought to elucidate the role of IL-1β, and its downstream
signaling pathway, by utilizing KO mice in a surgical instability in
vivo model, as well as in vitro explant and cell line studies.
Methods: All animal studies were performed with IACUC ap-
provals. All KO mice were purchased commercially, bred from ho-
mozygous parents and the recommended wild-type (WT) controls
were utilized. The IL-1β KO mice were purchased from Taconic
(Germantown, NY), and the Interleukin-1 Receptor I (IL1RI), and
Interleukin-1 Receptor Accessory Protein (IL1RaP) KO and con-
trol WT mice were from Jackson Laboraties (Bar Harbor, ME).
Male mice (10 per group) underwent surgical destabilization of
the medial meniscus (DMM) when 10 weeks of age, and were
group housed until sacriﬁced 8-weeks later. Following euthanasia,
right knees were collected for histopathology. Hip cartilage was
harvested from 3-week-old IL1R1 and IL1RaP KO and WT mice
for explant studies as well as for generation of cell lines. Explants
were treated with media alone or IL-1. Cell lines were stimulated
with media +/- 10 ng/ml IL-1β for 24 hours and RNA isolated for
qRT-PCR of MMP-13, SOX9, ADAMTS4 and NOS2.
Results: The IL-1β KO had signiﬁcantly less OA than the WT in 2
separate studies. No differences to WT were observed for IL1R1
(performed twice), or IL1RaP KOs. Both IL1R1 and IL1RaP KO
explants were protected from IL-1 induced proteoglycan release.
The IL1R1 and IL1RaP WT cell lines had increases in MMP-13,
ADAMTS4 and NOS2, and decreases in SOX9, following IL-1
treatment. The IL1R1 and IL1RaP KO cell lines both had a lack
of induction of MMP-13 following IL IL-1 treatment, yet SOX-
9 repression and ADAMTS-4 induction remained similar to WT.
The IL1R1 KO cell line had no induction of NOS2, following IL-
1 stimulation, while the IL1RaP KO continued to have dramatic
up-regulation.
Conclusions: The IL-1β KO was protected in the DMM model,
supporting the importance of this cytokine in OA. However, dele-
tion of downstream signaling molecules, IL1R1 or IL1RaP had no
effect in the DMM model. Explant studies conﬁrmed that IL1R1
or IL1RaP KOs did not respond to IL-1 treatment with release
of proteoglycan. The cell lines studies found MMP-13 was sup-
pressed, but unexpectedly ADAMTS-4 was still induced and SOX9
repressed in both KO cell lines, suggesting that IL-1β can act be-
yond the canonical signaling pathway in cartilage, in accordance
with published studies in brain. These ﬁndings indicate that the
role of IL-1β signaling in cartilage is more complicated than previ-
ously recognized and that studies utilizing KO mice and cell lines
may be of great utility to explore the alternate mechanisms.
